


P43
LSK

KR h%®
£ M
PUE R ff'liiit G

A
’ W 2 L/ ’_/_'" >

ERXFHERYS

107220



P433
),Sk

N T =
oM

XX NRis GE

[ fi‘ga_'z' 3
o

Wk #HEH

107217



BiCiES: (3D 1595

XK B N FET
XRE KRB mIE
Tt SRR
*
AETTR U AR R
GERERERA
dbk BRI ELRI
FEBELERRITRRT SHFHEHNEH
»

787 X 109284 16F A 34.375EIFK 835FF
1991410 F—R 1991412 E R Bl
Ep ¥s 150130007
ISBN 7-301-01529-1/P 020

Efr: 14,4070



A B H N

FBREAKDILHEEAR, BEESEARZEREZHLE R, 2880+ 22, &
k. TEM. EMaE bR, FARDTH., SRS REEENERSH HEREL H B
R A NS RAL BAENAED SR LT HEAS AR FEHMEEEHH R $hx
MBENERLTHRA B R EDREEBEE; BAENBELER BRI RE: B+
BT ARKERY: B —ENBRERRIS B SN RSN, B gL
B RERG RS RN,

B IIEALR. PUERG: SHEAEE, BNE Y AR A T — el &,
I MR . HRDIRESs A BARSDHEMBHRB, Wl R H i, HTHET
HoE, BREORIE R D BN,

APARRKNE, KUY, WED LS UIEIRMREEEES, B AMN
Wi, KESHEAREES%,



Bl F

ZEEMFAMTIEERIMER S BEIE102 £ BEASMHFHTERSE NI HE
—45, WA KRG TEERMCRRINMGESE, BRI KHRER D2 TSRS,

AL RLEI9824E10A Bida “5h HREHE” P (k. THD MR LBiTRkm ., 28T
ARPREEZET &Y, NBETERORRE: BMEETRSAY, XHBETAS, Engs
AEVE P b2 T EBE A R B B AR XK ENE. MR, REFBHEEEHNE LA T4
RFHBESFEAERRIE) PO EMEE, H2ASMAENREE. WG %EELRE LS
BN EFEREARG, AP TREERFEELE - SREMR R 2L, ATHESFHEIFT
b kB, MHE/HIRIF LM RARLRS .

EBHH+28, F-RAFARLTEAARSKD DENEETBRELS B33 B
W EANRMHES AR TH SRR AR E SR EZ B4l B LEAg\ 2%
SRR BEF RICEHEL; FLRENM AL+ LERBHIER LRI, E+E0
MARMERSE FH BN AREEER, FTIR8MRBEENER, STS2M8EL
R BRI A RF) 1.

FBARGEZENME XN BEEN, SRS TILEERNME NI —Le%ZHE
ERHHERA . AP 55 HH R BRI — B0 A A5 HUAR 44 BARR A 2% 0y i SO S, Ak
FEBZ LR S N IRFEMAFBURAN BE, MHEENERERT B 5458,
FHRM T SRIMBI. ALK AL ER RIS R &3 A0 MR TRASE D, RITEH
AR CEEVIAE, ABHHRERT b EE %A SR ETE RERIR N s
MRS BERENR S KR, EHRERSE.

RTRMERKTF, FHE—FERDLHRAMEIR, FBIBBEIE.

FHEESEBA

"J. Pedlosky, Geophysical Fluid Dynamics, second edition, Springer-Verlag (1986) .

J.R_Holton, An Introduction to Dynamic Meteorology, Academic Press (1972).

Kuo H.L,, Dynamics of quasi-geostrophic flows and instability theory, In Advances
in Applied Mechanies, 13(1973).

BATE, BHRKFEAETA), KRR (1983).



. . . . . . . . -
WO 3 T R W DN e

[
[ A )

14

=M H =

K E B RNB A TTID voeverrenrmenveinserarssnnsens

HUBR 5 A S R A AETE ovevessrovernenn

mjj%’:ﬁ& 0B 00 PEORIE 0N END IR FOB E0I S0 LEI NP NINEEIIPN NI PIN I IOE NEN PRANISEES SEE AL SRE LI ESE LR III LD Y

p SEWE I
HAmaE -

B4R F ot H’Jk’:‘cjéz;bﬁﬁéﬁ

MESHEHE -
erlﬁﬁﬁﬁ

BABEM -
AR -
ai-ii

§2.
§2.
§2.
§2,
§2.
§2.
§2.

1
2

-~ (=2 1] N w

218 -
%:E

§3.
§3.
§3.
§3.
§3.
§3.
§3.

3 O O = W DS

§38

ﬁt"s‘&ﬂﬂix_zdm‘ﬁi&ﬁ

BEkman fR 5 BeE e pReee eoe e

e (i)
= (1)
(1)
N & D)
ITENFTHL cerveecernanncenosntacesttenistonrostancietatsoscssettnesasonstasneses st sis suenassasssessscesaseans

(8)
7>
(8

w (9)

B EEE . €e080en 0 0e sbt et 00t av8 baratt sus 440 sunses os b0t bk ses son ous des sha sob nse sen sanes

(LRI R TTRTYY

LR Ty Ty L Ty Ty Ty T T P R T Y TR Y YR )

- 1)
. (12)
}%ﬂﬁﬁg:{:ﬁg*mﬁﬁ@wrﬁgﬂﬂﬁ SETEATALL ses eovoeesnssresensesns sosasnresarsass senors sas
KREBH IR, TRILII A S IB A TIRIL orerecrersnssseecssroscssnnesonsssrssasssseans
Jafde saUA TS R RAL . termsenne e beasanassenesen sen s srnasa sstasase

an
1)

o (26)

- (29)
e (33)
weee (34)

(35)
(38)

o (38)

41
(50)
(53>

ey (57)

64)

e (71D
o (73D

(74
77

(78)

(80D

(83)
(92)
(95)

« (99)

(105)



§3.
53]
2 e

R 152 = E <O T TR e R e R e P R R L R L R S LR et i
)2 e R R S i T T T ST P YPTT R YT YD)

o P ST T T PITTTTPYTSIT SRR TP RT TR ITS ST G U B
e (116

EmE E i%%ﬂﬁ?ﬁ

§4.
§4.
§4.
§4.
§4.
§4.
§4.
§4.
"3

FLE REDRAR e s e
1 REBENIS TR FEHL S oe cereorrersressssensssariiscisnsssmsnsnsssnasnisaisinssisossssssssonsane

2 Rgﬁ}ﬁ]‘»(scale ANalySig) sessesssserrsecccssnracatniasssnnterneosninesesecnrrssrnsonsnesssiein
o (173

.+ (180)
o (184)

- (184)
e (186)

§5.
§5,
§5.
§5.

53
1R

B& RS MBE BT B
Richardson¥gee

PARRIE A CAE R R RS ah 45 -

IE B GRABE) -
i Lagrange Mk »

00 N @ Ul A e N e

3 ERHESE--

BB

BRE &ﬂﬁﬂﬁ¥

§6.
§6.
§6.
§6.
§6,
§6.
53

L AR B Ay eosovs see o svmass ses a0 sus sesseso0m 0 108108 H1e 08 00sSuB O S 0R RS S0 SRS 000 ekt s e s
MRS B F /3R 5 % (small perturbation method) sssesseesserecessneesccsnsencscees
Iiiﬁﬁ?ﬁ(normal modes Method) eeccercresccteccssesesscsessrasncsiosenessessscacsne
e U G BE 2 I evevee 000000 s00o00 w00 b00 100000000 us 00 100008 GRS HEB RS 00 HE SRR SR R S sk SR e 000
BAREASTN RoSSDY i srrserernrorssmcttcnminmniimicsstesnoeecisnasonis e
ROSSDY TSI, [ HERCRL eor e res srsnen oseresescnssas sonsss sessnssonssssun svssntsessassnsns oo

11 HaUrwibz P seserssereroessnnsonscssnnotasnnsnnssoresessonatsntotssteassanssasssssorossssiestassnsssses

12 i}(ﬁﬁi}}iﬁ(permanent wave SOlution) eeceersenimsmmssrasunsnsecnspsansisnoascstoienes

§7.
§7.
§7.
§7.
§7.
§7.
§7.
§7.
§7.

§7.
§7.
§7.12

2

1 MBI H(WKB HiE) -

3 R R R EE R

4 iﬁﬁﬁﬁmu%ﬂﬁmﬁﬁﬁﬂ @ 5L erereseressrrteressnesstetstnuatessetn sansussusann st st nes st siss

5 ?ﬁ%ﬁﬁc&f
6 CEIFBRR--

W 00 =~ & Ul o= W N

ﬁ‘&&ﬁzﬁ'@(available potential energy) sssecerecsescmennsnsmnaernreessiieoi e
« (129)

AR s LI Boussinesq y L] - R P P T Y TTRIT T T
o otseeesessascnnsesanares sossenseennssessresessesarsransissnsassassnse (137)

1 ﬁgm%g@m&gwﬁumﬁg%# veseessessennerasnses es st sesaes sussensossrsare an

(107)
(109

= (116)
o (1233

(126)

(135)

e (141

(156)
(160>
(161)

= (167

(1867)
(168)

- (186)

(196>
(199

s (202)
« 2040
s (206

207>
207

» (212)

212)
1mn

e (223)

224
(234
237)
(243)

o (245)

(249)
(253)
(256)
(258)



§ 7 . 13 ﬂh% ROSSby & SEEALE PIL RE ROV EED CUB PP U RO 00N GEE NI 0E st 0l RO E S ROR CEdREE SO0 EE
§ 7.14 Eﬁ' ROSSby’ &H{J%& 0 IR NN IR R SR RIE SRS 1CE IO AP CIR PRSP AP TIPILE IR ROY

AT ST IB e fjees coe ernensasenes sonresses susne sonsns sanase ssnse sas abe so sonnes sus bes snears sesass aon eeess

2 1 RPT

sesencane

eerssn e ettt cer B tat etntst sab tan

assesccensecs

seses e

cossesnsssrsassses (261)
N ¢ )
cesnsecssssecsesse (264)
cersserernsensrans (2635)



§8. BasE I (slowly varying wavellTain) weeesmeiieniuisesesasieseesnonaees (271)
§8, PG B LA L Ji{TH oo eeevassncsannsasaetnsnarnrennt sovorenne o sansosnsesnanesonconsensasnnsnneaness (274)
§8. P VE BB B LR T I Bl evever sosvaransasosersnaasnessnasserssanunssassacareossosonannssoncarssassnensarrses (278)
§ 8. T R F5 i evscrsenrensorscossnarnnssnsursnsssnsnsaneconssensstoosantonsonsessnannesencassnanensorenssns (281)
§8. ROSSDY 5 LB Bl ssessecnernnrosrisnsrsecnssssracercrssnstreserrsesnnrnsorsasssnsasseasessaasasscnsse (284)
§8, Rossby Jk 2RI FITE {5 TG eeeoer sreres sonaresaronnasosssnenersnsssssnsonanasssssssessnssnsssaneses (288)
§8.7 Rossby BB FITAEL L coerrerersscararatsraneraraicarcssssorssnasranovrssessnssansssaesssninces (290)
§8.8 Rossby BmiD, B EERSTAMEIE B e ieiernorensenneeee (2§2)
§8.9 E-P jﬁﬁ(Eliassen—Palm FTUX) serrsaseserencsonscsanssssssnscarosssarnssscessrassansasssssaseres (29G)
§8.10 ZRPH A IR TR HL I HE e corerecorsestntnsnicioneiescnnineovenesossrsaararsnsssveserssnsssaneanases (300)
§ 8.11 Rossby gyt #HT 1E -~ s eersessenorsoesanscrarinsrsrnstonarerassenransrararsasennsassssars (30 ()

‘ %jbg_ g;fﬂgdgﬂ, ceer etven e e s eaa e e et s e e n en e o eais e snene s enene (311)
§9.1 WA HREEML, RiemanniR/iEl semeecervassncmmmionomiissmeesseinmess (311)
§9.2  ®/kip KdVKorteweg de Vries) 5 fiBoussinesgJj i seeeeeovrmseserssennnnecses (320)
§9.: JERHEIITER: DAY i ereorensvarrneecrvocsroanrannrasranntsecsassssnrnsnssstssssnesessensessassencee (324)
§9. e, Burgers HEATHRAE ooreermecssrmrsraeseenicisesininieiansncierninniesennnneneneneee (327)
§9. SRS VE R, KAV BRH0RAE, Bl 250 BIRALDEL e ereeeronsrearessnssarsrennernsansssnsnanes (330)
§0. ek p R ek M B - - cmesevensarevoneorare cennonasbeibisssnscrsssssssssasssrnasenses (339)
§9. %&&&%&gﬁmmmmmmmmmmmmmmmmmmmmMmmmmmwmmm(%m

§9. KAV ERRMRATEEN L coveorrrorreassomsrnsamsnmiisiieisiniimssasiossseninsssansmssissesissinsieses (353)
§9. )b )7 (reductive perturbation method) ecverreeiernciiomerniiicininannnciinenns (855)

§9.10 dEzdENiEIFY: (nonlinear terms expansion method) werecercsnsmnecnransscnnciniens (364)
§9,11 Backlund ZHt ceeeserercrereriiiicnininnioisinieiiierencsssissesssstaisiasnisessessesonesesamnssssennes (367)
§9.12 H&tREd:(inverse scattering method) sesesecstssnenisecmioicmricanesaesienes (375)

§9.13 JEZRPE T RRADTFIE e rrrocesnrcstiininiticntnisisaisenisinierascansnissirrasnrsencissssssesiseness (386)

GE 3] N 2 i ewv veovonnnn conannrannncans tuntnnsnnnenenstersrntasseaisanteeneastesosaroarnariaresnrsretsrsierereisersirses (388)
1 B R GIaNAE R ceerersreomreromsnataiinniiniaisiesissnnnessscncsssessan s snnsnsnassnsnesees (395)
2 BE BTl TR ererreconsosannatacesasenciiircansorsictecosennssenrnsiocaccesnensrereasansisasessanassseseenss (397)
3 B ARE U ADRE SN B BER BB A AR e T R T P R TN . I°L'D)
§ 10,4 H AR ABALAE 5B L AL B 7 Flersressesreesoronssssssnsersnssensrsanssmsarssseasasar (400)
5
s

O o W N

[O¢]

W o =~ S Ul

fj‘éﬁnﬂﬂg*nﬁq-é{”g\uno.-..-u-n-u-.u.-.u- s 0ee 6ac cot 0 vE 080 RN RSN REs SIEIES 80 IR ETOOO000 SED IS RN PES (/101)

LT L R R R AL C105)

1



—]I!'ﬂ 00000 ssbaIbUbR O 0dt e L T T T P Y P T T P P P Y T Y S A PP P (103)
Bk BT o oo oo e (407>

$ 11,1 FAiEPERYEE AR By eee vorveecrecarvararerntintatinieeenacnssserareceacnscnsorossesrnssnsrenss sssnssvonson (407)
§11.2 TH I R veeveserosroresnesnssnrenaecanaesnesonssnnsonsenstesestssssssenscarssosassossssesssssssnnasss (409)
§11,3 {HM®E j‘]&ﬁﬁﬁ&i....... 120)
§11.4 Rossby JERIBATEIE  erecerrrcnrrmmmncortirticcninisisnscoeessasssoassssosessossonsossossassssasases (4133)
§11,5 WM renceenrmroretecinuiinnioteininnteriiiiiinniitiimentanmeaenreserserasnsessossossensessossessasese (450)
11,6 HABZRHERE AT v eravecrrersssrressnrninsersnsnsnirosesesssssnsasnensnensonsosoneassasssosssnnesssssssnssans (452)
$11.7 iy R M BRI corerevrr e sercntisnitnms ittt nntnnnastcisiresis sosnennerannessen s nnesosassnss (459)
B EE- R R L I P T O P TR O Y YT PTR PO TP PP PO I PPPST NPT PEPIPR IR PPRT PP 7 L 4.9
X Riees revseees L D T T IR TP RITR TT P TR TI RN 7 4.5
%—I— E iﬂﬁﬁr‘g;ﬁ T D TP P TP PITTIT PRI Y 119
§12.1 BRI BRI BRI A Ay eve e eererrsnrtnincitmnimraininiinsinsiinescnsorsrerssnsessorevossanes (479)
§12.2 BB I R T 43 fE oo errsecseancsnnnsessrsror soraressssensersstnsacosssssssccsassorssnsssases (480)
§12, ﬁgﬂgm%gﬁﬁmmmmmmmmmmmmmmmmmmmmmmmmmmmmm(wm
§12.4 IFEHBEE T Pt FRewe erssesetnnasarastnissansacnnrstnrrsnseesinnisssnsssressinressrnsenssrsesssanes (486)
§12. Q}Eﬂgﬁﬁﬁ‘d& csesesrseeerses s eresserisuenessessseseserssesacsesens sesressnsannses (492)
§12.6 KB ILR 3 . A T TRFTE N T BB AIEL LS sersossoscmsensrricatssansntaisresssssssssonss (497)
]mjg,{ﬂ cererenensenne sesesscsarsennseserasnserssrsenansarneesasarsesseens (501)
)i 4000t vinseesnres arnaneseraenate tenennsernenersatetarsresenstortsnsarncesassrsesssese (50])
§13, ﬂ&?ﬁi B T B AR evecrrerrsensseniancncecncscsansercrsnrccarrrossesseasrsrssesccnsessovsrevscsse (504)
§13,2 fIREARIEIBHIR B4y Preresrreressesternaminiiiniiiinionoacisoncannsicsresessrassssssssssnseeses (505)
§13.3 MRERSIRIG GE BB reesereererssrssnssrareressninseasnasssersessessensersssasasassnnonssenses (508)
13,4 RS AR PEIR G eerers erseeenesrtettorvenanniciineriesiisiesosssrsosssesen cososssssarsssscsssasorenes (509)
“§13.5 {RAKRE Kelvin i cererneearciisntoctimremmrerssaneesncesssenescssossssssnesessrssseassasaseessesee (511)
§13,6 JREKSHI SRR VEDE R oeorrrorsesrcsessrocnrerartiarsisnicniicrstntarssssnerseesserssassssssssssscss (514)
§13.7 TRAEIRINPR I E eeseresvererarrenssnssrasnesnernsseassernssrssesasesnsssssessssonssossrssnsasnsassssses (521)
§13.8 EHRDE-BEHREHAREE - T SR I € 71D
§13.9 RS MAFRRE (CISK)FIE IR IR erersrernmmcrtesasssasnaresnssnssicrssasossassesses (527)
§13.10 AL 000t aue tentensar st ee snsaracasesats et ees venarssasaneses snsstcsncce sesernsasnensee (533)

ST o N

W 00 N O Ul oA e DD

’gj L R eervenannvnncsssersrestnnsncesnnennantennstennsetenaenrareneessrnisssennessstassoss srseceansnis sassansanssesss (535)



$—E KRKEHHEFFE

ERHEBEARE:

{88 JEER A0 4o A B I3 R SBSh O R 5

AR FM L, HRIKRKBHHESHR. XEHBEEH. B3 K B Newton
FER . EENFERERFEER .. REFB (REREED .. RHEFE G HEE
— @ FAREFT B R RRTFEER)

FHASEFHRMMEYE, HAREREESREIRE LR BTYL,

RIUMEARKBIHOEMALRA, H4HERHW%REMLRRE.

§1.1 HERERKWEFHE

~. HERHEFRE

HER—F E Lk A B (—4E365. 25 R S5k — D, — T X 5% H ThY 5l (R g b )
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X FHERTG S, B E AR IR LKA E 5 IR — 8 ke b T WML o R KB sh AT
IERHERAYARXT 5, WX FHEER EWAMNEME, CHRUMBMGASEIHRLEXEE,
BRSO TR LG, AbREhTT AR TR Gk FD & BZ i sebn B D M Aebn 2
MR SR IR P O, BARARE E EHIR L0 AT ROWIES A hn R, TR E A, B

P el BRI e i o BRI A S R B S i o, B, ek I
20 SR e AR AL IE @ REETISIEN A BB L @ x A 2F1, HI

d,A dA
dt :W-P'QXA (l.l)

dt ™

TR MAN R ERE R, RS
Vo=V+Q2xr, (1.2)

(=% it kb CRop:. Y Va: dt S SEHR A T R R e

HEV.=2xr 2H.
BIEFH SRR RETERL O, SEMAFRERR—EAP, ﬂllr—OP; Hlﬁﬁ%@JPﬁE.
EHTHMAIRBAR (R Eﬁjc/J*Rﬁ%ﬁ:EziPﬁm%ﬁiiﬂé) nk1.2, R= O’P H
r= OO’ +R,

]| —
Qxr=2xQ0" +R)=Q xR, (1.3)

ERFoR: HBREESEREEREY . BEAT 2
XEATFR, Aiis5i@d P AfSBEEE, SaEsEm
%,

B (1LDHARA (1.2, WiZS MR & x5 B
qHRA :
V.=V +Q2 xR, (1.4)

fRIRE, (1.1) ST AR 3 28 5 A B 2 3 kB

d,V, av,
ST e L+ xV,,

Bi.2 r5R



(1.2 RARA L RBH

i‘(‘i:’“ :%(V+er)+9x(V+er) :—?:—+29><V+Qx(9xr), (1.5)
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I . ERRY SRR i BT b nad g, Coriolis i f¥ &5 4 i skl j
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#A.6) RRALR, B3
%Jrzng_mhzf',. (1.7
i
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